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(57) Abstract 

The invention relates to a terminal, telephone system and method for updating terminal software in a telephone system comprising a 
number of terminals (100, 102) and a management system (128) controlling and monitoring the operation of the terminals wherein some 
terminal functions are implemented by means of software. At least one software is stored in the memory (204) of the terminal. To enable 
the memory to be preferably implemented, when a task having no corresponding software in the memory of the terminal is selected, the 
terminal downloads the necessary software in the memory of the terminal from the management system (128). 
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METHOD OF UPDATING TERMINAL SOFTWARE in a TELEPHONE SYSTEM 

FIELD OF THE INVENTION 

The invention relates to a method of updating terminal software in a 
telephone system comprising a number of terminals and a management sys- 
5 tern controlling and monitoring the operation of the terminals wherein some 
terminal functions are implemented by means of software, the method com- 
prising at least one software being stored in the memory of the terminal. 

BACKGROUND OF THE INVENTION 

With radio telephone systems becoming more common and their 

10 coverage areas growing more extensive often replacing systems implemented 
by fixed line telephone connections, it has become necessary to develop tele- 
phone networks utilizing radio telephone systems, such as cellular radio sys- 
tems. Such telephones are needed for instance in a region where no fixed line 
telephone connections have been built, or in applications in which the terminal 

15 is placed in an environment with no connection to a fixed network readily 
available, for example in moving vehicles. The present invention can be ap- 
plied particularly to systems implemented by means of cellular radio systems. 

Possible systems and terminals include pay phones, wireless local 
loop (WLL) terminals, in-store payment terminals and smart card terminals that 

20 enable money to be transferred between a bank and a smart card. 

In current terminals, most functions are implemented by means of 
software. A terminal comprises a processor and a memory in which necessary 
software is stored. When the user selects a function, the software is read in 
the memory and executed. Terminal design involves an inevitable compromise 

25 between the number of functions and the memory capacity available. For rea- 
sons of cost, the size of the memory to be placed in the terminals cannot be 
limitlessly increased; the number of functions is thus restricted by the memory. 

As an example, examine a pay phone system implemented by 
means of a radio system. The system comprises a number of pay phones, 

30 each being connected to base stations via a radio path. As far as the radio 
path and the base stations are concerned, terminals operating as pay phones 
do not differ from common terminal equipment in any way. To enable charg- 
ing, the pay phones comprise a charging means, which can typically be a 
reader for a pay card. Various pay cards abound, including different credit 

35 cards, loadable pay cards and bank cards. Furthermore, different card-type 
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variations exist, depending on the manufacturer and provider of the card. In 
addition, the same card can be used to select different functions. Each card 
variation necessitates in the terminal software that supports the card, called a 
card application. The card application comprises functions necessary for the 
5 user interface, card control and performing a transaction by the card, for ex- 
ample a payment transaction. 

If card applications that support all card types were stored in the 
memory of a terminal reading a card, the amount of memory capacity needed 
would increase so much that the result would be an expensive terminal. Fur- 

10 thermore, adding new card applications in terminals would necessitate the 
software of the entire equipment to be changed in equipment maintenance. 

In addition to pay phones, other wireless card-reading devices, 
such as pay card loading devices enabling electronic money to be loaded into 
pay cards from a bank account, also suffer from similar problems to those de- 

15 scribed above. 

BRIEF DESCRIPTION OF THE INVENTION 

An object of the invention is thus to provide a method and an appa- 
ratus implementing the method so as to enable the above problems to be 
solved. This is achieved with a method of the type disclosed in the introduc- 
20 tion, the method being characterized by the terminal downloading necessary 
software into the memory of the terminal from the management system when a 
task having no corresponding software in the memory of the terminal is se- 
lected. 

The invention further relates to a terminal in a telephone system 
25 comprising a number of terminals and a management system controlling and 
monitoring the operation of the terminals, the terminal comprising means for 
storing one or more softwares controlling the functions of the terminal. The 
terminal of the invention is characterized by comprising means for download- 
ing software necessary at a given time from the management system. 
30 The invention further relates to a telephone system comprising a 

number of terminals and a management system controlling and monitoring the 
operation of the terminals, the terminals in the system being arranged to store 
in their memory at least one software controlling the functions of the terminal. 
The system of the invention is characterized by the terminal being arranged to 
35 download software necessary at a given time from the management system 
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when a task having no corresponding software stored in the memory of the 
terminal is selected. 

The preferred embodiments of the invention are disclosed in the 
dependent claims. 

5 The invention is based on the idea that a terminal does not have all 

necessary software continually stored, but software can be downloaded from a 
telephone system when necessary. If a pay phone is used as an example, the 
terminal can store in its memory five cards that were last used. When a new 
user inserts a card into a device and the required card application does not 

10 exist in the memory, the device downloads the software from the system. The 
system can keep the necessary software on a particular server or on some 
other apparatus, for example in connection with a mobile services switching 
centre or a pay phone services switching centre. 

Several advantages are achieved with the method and system of 

15 the invention. The solution of the invention enables the price of a terminal to 
be kept low, since the amount of necessary memory capacity does not have to 
be increased although the number of functions and acceptable pay cards the 
terminal is supposed to allow increases. Further, the terminal characteristics 
can readily be updated according to need and location. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

The invention is now described in closer detail in connection with 
the preferred embodiments with reference to the accompanying drawings, in 
which 

Figure 1 is a block diagram illustrating the structure of a telephone 

25 system, 

Figure 2 shows an example of the structure of a terminal of a sys- 
tem in accordance with the invention at a block diagram level, 

Figure 3 illustrates the structure of a terminal memory block, and 
Figure 4 shows a flow diagram of a method of the invention. 

30 DETAILED DESCRIPTION OF THE INVENTION 

Hereinafter, the invention will be described in closer detail using a 
pay phone system as an example, the pay phone system being implemented 
by means of a digital GSM mobile telephone system without, however, being 
restricted thereto. It is obvious that the solution of the invention can be imple- 

35 mented with minor changes on any telephone system implemented by other 
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types of techniques when the system comprises terminals some of whose 
functions are performed by software applications. 

Figure 1 illustrates the structure of a pay phone system imple- 
mented in a cellular radio network. The system comprises a number of pay 
5 phones 100 to 102, each being connected to base stations 108 to 110 via a 
radio path 104 to 106. As far as the radio path and the terminals are con- 
cerned, terminals operating as pay phones do not differ from common sub- 
scriber terminals in any way. Typically, the base stations 108 to 110 are con- 
nected to base station controllers 116 to 118, each controlling a plurality of 

10 base stations, via transmission lines 112 to 1 14, which can be implemented by 
means of an optical cable, a copper cable or a link connection. The base sta- 
tion controllers 1 16 to 1 18, in turn, are connected via transmission lines 120 to 
122 to a mobile services switching centre 124, which controls the operation of 
the base station controllers and forwards the calls of the terminals to a fixed 

15 network or to the other parts of the cellular radio system by means of trans- 
mission lines 126. 

The pay phone system further comprises a management system 
128 controlling and monitoring the operation of the pay phones 100 to 102. In 
the pay phone system of the GSM system given by way of example the control 

20 equipment 128 is connected, utilizing for instance an X.25 connection 130, to 
a short message centre 132 in turn being connected to GSM cellular networks 
and the mobile services switching centres thereof. The above-mentioned de- 
scription of a cellular radio system thus applies to the GSM system, but it is 
obvious that although the structure in other systems differs in details from the 

25 described one, the relevant parts in the structure are similar. It is to be noted 
that also in the GSM system the pay phone system can be implemented with- 
out a short message centre by using other known manners, for example by 
means of a modem, to connect the pay phone system's control equipment 128 
to the cellular radio system. 

30 Figure 2 illustrates an example of a preferred embodiment of a pay 

phone of the system in accordance with the invention. The pay phone of the 
invention comprises a cellular radio transceiver 200 and a control unit 204 
having a direct connection 202 to the transceiver 200 without a two-wire con- 
nection. The terminal of the invention further comprises a charging means 206 

35 connected to the control unit 204. Depending on the implementation, the 
charging means can accept call cards, credit cards or smart cards as means of 



WO 99/57875 



PCT/FI99/00323 



5 

payment. Typically, the terminal further comprises a selection means 210 for 
selecting a desired phone number, display equipment 208, and an earpiece 
212. The terminal can also comprise means 214 enabling a hands-free func- 
tion and comprising a loudspeaker 216, a microphone 218 and necessary am- 
5 plifiers. If desired, some or all of the above components can be placed inte- 
grated directly in the transceiver 200, but they can also be implemented as 
separate means while it is possible that the components are located inside the 
same housing structurally. 

To enable a call to be transmitted, the transceiver 200 serves to set 

10 up a radio connection to the base station when necessary. The unit 200 is also 
responsible for all procedures associated with the radio path and call mainte- 
nance normally assigned to a mobile telephone. 

The control unit 204 is responsible for controlling the pay phone. 
The control unit typically comprises a micro processor, fixed and reprogram- 

15 mable memory circuits, multiplexing means and switches. The control unit 
controls the operation of the device's other units, keeps a record of made 
calls, being also responsible for charging. The operation parameters are usu- 
ally stored in the memory of the control unit. These phone-specific parameters 
include the phone number, tariff information on calls to be made, language 

20 options on the phone's display, and the voice volume used. Excluding the in- 
ventive features described herein, the operation of the control unit does not 
differ greatly from the operation of the control units of the known pay phones. 

Also the structure of the terminal can differ in its details from the 
above description, depending on the use of the terminal. If the terminal is an 

25 in-store payment terminal, for example, the device does not necessarily com- 
prise audio parts, such as a microphone and a loudspeaker. At its simplest the 
device comprises a cellular radio transceiver, a control unit and a charging 
means, which can be integrated with each other structurally or, alternatively, 
components also detachable from each other to be temporarily combined for 

30 the duration of a transaction, call payment or purchase to be made, for exam- 
ple. 

Software necessary for the terminal is stored in the memory of the 
control unit 204. This software includes software necessary for pay card varia- 
tions, i.e. card applications. A card application comprises functions necessary 
35 for the user interface, card control and performing a card transaction, for ex- 
ample a payment transaction. 
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Figure 3 illustrates the structure of a memory. The memory, pref- 
erably implemented by one or more reprogrammable flash memory circuits, 
typically comprises a plurality of blocks 300 to 308 wherein software necessary 
for the device and other data are stored. Part of the memory is assigned to the 
5 storage of card applications, for example a block 306. A number of card appli- 
cations 310 to 318 can be downloaded into this block. The memory can also 
be implemented in other ways, for example with battery-secured SRAM mem- 
ory circuits. 

Examine next the method of the invention by means of Figure 4 

10 showing a flow diagram of a preferred embodiment of the method of the in- 
vention. In step 400 a user has inserted a card into a card reader 206 of a 
terminal. In step 402 the terminal examines the different functions of the card, 
feasible credit card alternatives, for example. In case there are several alter- 
natives, the user is allowed to select the function to be used. Next, in step 406, 

15 it is checked whether the application required by the selected function exists in 
the memory of the terminal. The application keeps a record of applications in 
its memory at a given time. If the application exists in the memory, it can be 
activated in step 408. 

If the application does not exist in the memory of the terminal, next 

20 it is checked in step 410 whether the application exists in the management 
system. Information on downloadable applications in the management system 
can be stored either in the terminal, or the terminal can request the information 
of the management system. If the application is not found in the management 
system, the function is rejected in step 412 and if the card comprises several 

25 functions a new one is inquired of the user. 

If the application exists in the management system, the terminal in- 
quires in step 414 about the amount of memory required by the application. 
Next, the terminal checks 416 whether the amount of memory required by the 
application is free. If there is not enough memory, an application to be re- 

30 moved from the memory is selected and it is removed in step 418 in order to 
vacate the memory for the use of the new application. The terminal can let the 
user select the application to be removed or, alternatively, the terminal itself 
can perform the selection on the basis of a predetermined criterion. A criterion 
can be formed, for example, such that applications used last are to be stored 

35 and an application that has been unused for the longest period of time is to be 
removed. 
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Next, in step 420 the terminal informs the management system of 
the free memory area in which the application should be placed. Referring to 
Figure 3, for example, the terminal can indicate that a memory area 312 is free 
for the application. In step 422, the management system downloads the appli- 
5 cation into the memory area indicated by the terminal. Subsequently, the ap- 
plication is ready to be put to use in step 424. 

In another embodiment of the invention the management system 
does not control the placement of the application in the memory of the terminal 
but only transmits the application to the terminal, which itself places the appli- 
10 cation in its memory. 

In addition to pay card applications, the downloadable software of 
the invention can comprise articles moved in an electronic form, such as tick- 
ets or information on timetables. 

The method steps of the invention related to the terminal can pref- 
15 erably be implemented by software in the control unit 204 of the terminal. The 
connection to the management system required by the method can preferably 
be implemented using a data call connection. A data call is a call type avail- 
able in digital radio networks, corresponding to a modem connection in ana- 
logue systems. 

20 The terminal of the invention allows the user to be informed of the 

method used for example by displaying a message "wait - downloading soft- 
ware" or the like on the terminal's display 208. 

Although the invention has been described above with reference to 
the example in accordance with the accompanying drawings, it is obvious that 

25 the invention is not restricted thereto but it can be modified in many ways 
within the scope of the inventive idea disclosed in the attached claims. 



WO 99/57875 



PCT/FI99/00323 



CLAIMS 

1. A method of updating terminal software in a telephone system 
comprising a number of terminals (100, 102) and a management system (128) 
controlling and monitoring the operation of the terminals wherein some termi- 
5 nal functions are implemented by means of software, the method comprising 
at least one software being stored in the memory (204) of the terminal, 
characterized by the terminal downloading necessary software into 
the memory of the terminal from the management system (128) when a task 
having no corresponding software in the memory of the terminal is selected. 
10 2. A method as claimed in claim 1, characterized by the 

software being downloaded by means of a data call connection. 

3. A method as claimed in claim 1, characterized by the 
terminal storing in its memory a predetermined number of various softwares, 
and software stored in the memory being removed in connection with the 

1 5 download of new software. 

4. A method as claimed in claim 1, characterized by the 
terminal storing in its memory as many softwares as possible, and software 
stored in the memory being removed in connection with the download of new 
software when the memory is full. 

20 5. A method as claimed in claim 3 or 4, characterized by 

the software to be removed being selected by the user of the terminal. 

6. A method as claimed in claim 3 or 4, characterized by 
the software to be removed being selected by the terminal on the basis of a 
predetermined criterion. 

25 7. A method as claimed in claim 1, characterized by the 

software being software necessary for processing a pay card fed into the ter- 
minal. 

8. A method as claimed in claim 7, c h a r a c t e r i z e d by the 
software comprising information necessary for the terminal's user interface, 

30 pay card control and transactions performed by the pay card. 

9. A method as claimed in claim 1, characterized by the 
software stored in the memory at a given time being stored in a flash memory 
element divided into small blocks. 

1 0. A method as claimed in claim 1, characterized by the 
35 software comprising articles moved in an electronic form. 
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11. A method as claimed in claim 10, c h a r a c t e r i z e d by the 
software comprising information on timetables. 

12. A method as claimed in claim 1, characterized by the 
terminal detecting a pay card having been fed into the reader of the terminal 
and the user having selected an application, and the terminal 

checking whether the software necessary for implementing the ap- 
plication exists in the memory of the terminal, and 

transmitting a download request to the management system, the 
request comprising information on the necessary software, and the manage- 
ment system 

transmitting the necessary software to the terminal, and the terminal 
storing the software in its memory. 

1 3. A method as claimed in claim 1, characterized by the 
task to be performed being selected by the user of the terminal. 

14. A method as claimed in claim 1, characterized by the 
task to be performed being selected by the terminal. 

15. A terminal in a telephone system comprising a number of termi- 
nals (100, 102) and a management system (128) controlling and monitoring 
the operation of the terminals, the terminal comprising means (204) for storing 
one or more softwares controlling the functions of the terminal, charac- 
terized by comprising means (204) for downloading software necessary at 
a given time from the management system. 

1 6. A terminal as claimed in claim 15, characterized by the 
terminal comprising means (204) for storing in the memory a certain number of 
softwares, and the terminal comprising means (204) for replacing a previous 
software in the memory with software to be downloaded. 

1 7. A terminal as claimed in claim 16, characterized by the 
terminal comprising means (204) for selecting software to be removed. 

1 8. A terminal as claimed in claim 1 5, c h a r a c t e r i z e d by the 
terminal comprising a card reader (206). 

1 9. A terminal as claimed in claim 1 5, c h a r a c t e r i z e d by the 
memory means of the terminal being implemented by a flash memory circuit 
divided into small software blocks (300 to 318). 

20. A telephone system comprising a number of terminals (100, 
102) and a management system (128) controlling and monitoring the operation 
of the terminals, the terminals in the system being arranged to store in their 
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memory at least one software controlling the functions of the terminal, 
characterized by the terminal being arranged to download software 
necessary at a given time from the management system when a task having 
no corresponding software stored in the memory of the terminal is selected. 
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